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L INTRODUCTION 


Considerable evidence has accumulated since the mid-1980’s that the atmosphere 
may constitute the predominant input pathway of toxic substances to the Creat 
lakes. Moreover, atmospheric inputs to the Great Lakes are not solely linked to 
local emissions but may have a considerable long-range transport component. 
This has led to profound concerns that toxic substances emitted throughout North 
America and even beyond may have a grave impact on water quality and human 
health in the Great Lakes basin. 


In 1987, these concerns were given international recognition when the Great Lakes 
Water Quality Agreement of 1978 between Canada and the United States was 
-amended to provide for joint Canadian and US. surveillance and monitoring 
activities and for Canada and the United States to establish an Integrated 
Atmospheric Deposition Network (IADN) on the Great Lakes to monitor toxic 


substances and their sources (Annex 15). 


The Ontario Ministry of the Environment established a toxics deposition network 
in late 1987 to monitor for polychlorinated biphenyls (PCBs), organochlorine 
pesticides (OCs), trace metals, polycyclic aromatic hydrocarbons (PAHs) and 
polychlorinated dibenzo-dioxins and dibenzo-furans (PCDD/PCDFs) in air and 
precipitation. Monitoring sites are located on each Canadian shoreline of the 
Great Lakes. The major objective of the network is to examine the importance of 
the atmosphere as a long range carrier of persistent toxic substances and evaluate 
the significance of long-term atmospheric inputs of toxic compounds to the Great 
Lakes. This network operates independently of IADN, although there is close 
cooperation with IADN to ensure that compatible data are generated. 


The data in this report are the 1989 and 1990 air and precipitation monitoring 
results for PCBs and OCs from the Toxics Deposition Monitoring Network. Data 
for the site at Shallow Lake (1091) are incomplete. This site was closed in October 
1990. Trace metal data are reported as part of the APIOS monitoring program. 
PAH and PCDD/PCDF data are not included here and will be available in 
forthcoming reports. Data for filters, cartridges (and funnel rinses) are reported 
separately if separate analyses were performed. If the different sample matrices 
were combined, either upon collection or during analysis, the data for the 
combined matrix are reported. Field sampling information has been kept to a 
minimum to increase the clarity of the report. 


Copies of the data listing are available in LOTUS 123 or dBase compatible files 
upon request. . 


Sampling and Analytical Methods 


Precipitation inputs of organochlorine pesticides and PCB's are assayed over 28 
days with automated M.IC. Type B wet-only collectors. A gravity-fed XAD-2 
resin adsorbent column concentrates water-soluble target compounds ‘in situ’. 
Particulate-phase target compounds are collected on a glass-fibre filter located 
upstream of the resin column. The collection funnel is rinsed with a solvent and 
the funnel rinse analyzed for any target compounds that may have adhered to the 
collection funnel surface. 


High volume (Hi-Vol) air samplers incorporating glass-fibre filters and XAD-2 
resin cartridges are used to sample for OCs and PCBs in air. Airflow is regulated 
with a mass flow controller. 


Sample analysis is by solvent extraction, Florisil column fractionation and dual 
column high resolution gas chromatography with electron capture detection 
(HRGC/ECD). The target compounds are identified by their retention times and 
quantified by measurement of peak areas relative to calibration standards. 


Air and precipitation field sampling accuracy is inferred by assuming that the 
target compounds are homogeneously distributed within the sample volume and 
that precipitation and air sampling volumes are accurately measured. Details of 
network objectives, siting criteria, instrumentation and sample collection and 

analysis are provided in Reid et al., (1990) and Shackleton (1990). - | 


It is important to note that sample collection and analytical methods are dynamic 
and are periodically revised to streamline the network or to reflect changes in 
network goals. Relevant protocol changes are described below. Note that dates 
listed below are generic; the specific dates that protocol changes were 
implemented varied from site to site. Codes for the different types of samples 
collected using different protocols are allocated in the data field “sample matrix’ 
(see below). 


1) Prior to April 1989, accumulated winter-time precipitation, collected 
directly into a glass bottle, was removed from the field and passed 
through a filter and glass XAD-2 resin column under controlled 
conditions. The field and laboratory funnels were then rinsed with 
methanol through the filter and resin column. This was to remove 
any particulate matter from the funnel surface and deposit them on 
the filter or resin for extraction. The filter and resin column were 

_ analyzed separately and results from each reported separately. 


2) Between April 1989 and April 1990 all precipitation was passed 
directly through a cartridge and filter located in the field sampler. 
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After being removed from the field the cartridge and filter were 
separated and analyzed. The collection surface was rinsed with 
acetone and the rinse was also collected and analyzed 
independently. Individual sample results were reported for filter, 
cartridge and funnel rinses. 


3) Following April 1990, the precipitation filter, cartridge and funnel 
rinse extracts were combined for analysis and the data reported as 
a combined result. 


4) Prior to April 1990 Hi-Vol filter and cartridge results were reported 
separately. Following this period Hi-Vol filter and cartridge extracts 
were combined for analysis and the data reported as a single result. 


Data Screening 


Manual and automated data screening methods are applied to ensure that the 
data listed herein are accurate and as complete as possible. All available data 
have been included. Appropriate remark codes (except for !IM) are assigned by 
the Laboratory Services Branch (LSB) before the analytical results are entered into 
the Ministry of the Environment Sample Information System (SIS). The analytical 
results and remark codes are downloaded from the SIS into a temporary database 
and all analytical results are manually checked against the remark codes for 
inconsistencies. Each analytical result is also manually verified against the 
original chromatogram. All missing or invalid results are automatically set to the 
missing value code (-9) according to the criteria described below. 


Separate databases are maintained for the field sample collection information and 
analytical results. The field sample collection information is entered manually 
from the field sample collection sheets into the ‘field sample collection: 
information’ database. Each entry is then manually re-checked against the 
original field sample collection sheet to eliminate transcription errors. The 
analytical results and remark codes are kept in an ‘analytical result’ database. 


Each database is searched for empty data fields. All data fields, except for the 
field and office comment fields and the sample remark fields, must contain either 
a result or a code. Empty data fields are evaluated individually. Where possible, 
data are retrieved and entered manually. The missing data code (-9) is inserted 
in field sample collection information and analytical result data fields when field 
information or analytical results are missing and can not be retrieved. Field and 
office comment and sample remark codes and qualifications are appended to 
records and/or results where necessary. 


Several fields (including stationid, sample number and the collection date) are 
duplicated in both the ‘field sample collection information’ and ‘analytical result’ 
databases. Prior to merging the two databases, the redundant fields are matched : 
on a record-by-record basis and searched for discrepancies and incongruous, 
mismatched or incorrect data. All discrepancies between the field and analytical 
data are identified, listed and manually edited before merging the field and 
analytical database files into one database. 


Recorded sample collection dates are then matched against a list of scheduled 
sample collection dates. Discrepancies between the two lists are checked and the 
sample collection dates are corrected. Dummy’ sample records are inserted when 
no record of a scheduled sample being collected or submitted is available. The 
missing data code (-9) is inserted in the ‘dummy’ data fields to indicate that field 
sample collection information and analytical results are missing. 


Field and Office Comment Codes 


Application of field and office comment codes is largely subjective and these are 
open to interpretation. It is incumbent on the end-user to decide whether or not 
to use a particular result. This decision will be based on field comments and 
remarks evaluation and individual objectives and requirements. 


Field comment codes are applied after the sample is collected. They relate to the 
entire sample and are not compound specific. More than one field comment code 
may be recorded per record. For example, if the field comment codes C, X and 
E are recorded this indicates a power failure occurred, causing the resin cartridge 
to freeze and break, thus no sample was submitted. For historical reasons, some 
codes are redundant (i.e. K and W or H and R). It should be pointed out that the 
same codes may have different meanings for air or precipitation samples. The 
codes that appear in this data listing are listed in table 1. 


Office comment codes were not widely applied to flag or label the data. The 
following code was inserted where applicable: 


A Data for partial sample reported i.e. cartridge without filter. This was 
inserted when data from one or more of the individual sample containers 
were not available | 


Table 1: Field Comment Codes and Explanations 


Sampler malfunctioned, sample or sample volume affected 
Sampler malfunctioned, sample or Hydro failure known or suspected 
sample volume not affected = 


E Hydro failure(s) during sampling Flow volume suspect (state reason) 
period 


F Resin not wet at all times Sample not submitted 


G Effluent spilled/leaked, volume may | Not applicable 
be affected 


Cartridge spilled/leaked, volume | Not applicable 
may be affected + 


I One or more events missed during Not applicable 
sample period, volume affected 


Plugged filter, was replaced and both | Not applicable 
filters submitted 


Sample Matrix Codes 
All protocol changes are recorded on the field collection sheets and a sample 


matrix code assigned. Sample matrix codes are used to define the different types 
of samples collected and for which data are reported (Table 2). 


Table 2: Sample Matrix Codes and Explanations 


Methanol funnel rinse 
Acetone funnel rinse 


XAD-2 resin cartridge plus acetone 
funnel rinse (001 + 037) 


Filter plus XAD-2 resin cartridge 
plus acetone funnel rinse (027 + 038) 


Filter plus XAD-2 resin cartridge 
(027 +-001) 


Results Remark Codes 


Results remark codes are used to identify invalid or missing results and are 
appended (except for !IM) by the Laboratory Services Branch. Note that !IM 
represents a special case as is discussed below. Remark codes may be specific to 
individual compounds or they may apply to an entire sample. These codes are 
found in the column to the left of the analytical result for the affected compounds. 
Several codes have similar meanings or are used interchangeably e.g !NR and 
NSS are equivalent. Relevant codes that affect the entire sample are: 


BI Broken tube: this code indicates a sample that could not be analyzed 
because it arrived at LSB broken or cracked. When this code is 
appended, analytical results are set to the missing value (-9). 


! IM Information Missing: this code is used in place of !IV and !AR 
when they are appended by the laboratory, and is also appended if 
information is missing from the field sample collection sheets or if 


! AW 


! UB 


no field sheets are available. If any or all of the following . 
information was missing from the field information database all of 
the remark fields for the entire sample were set to !IM and the 
analytical results set to the missing value code (-9): 


i) Sample Removal Date, Sample Exposure Date, Sample 
Volume for air and precipitation samples, 


ii) | Gauge Depth for precipitation samples only, 
iii) | Elapsed Sample Time for air samples. 


This code was appended, for example, if the Hi-vol sampler did not 
turn on or if the sampler failed during sampling and the elapsed 
sampling time is not known. | 


Analysis withdrawn: this code is appended to invalidate a sample 
for which analytical results have already been entered. This 
laboratory report is not approved and the analysis is withdrawn. 
When this code is appended, analytical results are set to the missing 
value (-9). 


No data, sample not received: this code is appended to invalidate - 
a sample for which no record exists of the laboratory having 
received it. When this code is appended, analytical results are set 
to the missing value (-9). | 


Cartridge broken in the laboratory: this code may be appended 
when a cartridge is broken inside the laboratory before the sample 


‘is extracted. This has essentially the same meaning as ! BT. When 


this code is appended, analytical results are set to the missing value. 
code (-9). 


No data, undetermined interference: only the following result is 
invalid. When this code is appended, the following analytical result 
is set to the missing value code (-9). 


No sample submitted. When this code is appended, the following 
analytical result is set to the missing value code (-9). 


No data reported, contamination suspected. When this code is 
appended, the following analytical result is set to the missing value 
code (-9). 


The following codes affect only specific compounds: 


! LA 


aS) 


AIN 


<W 


UT 


Lab accident: this code is appended to indicate a problem with the 
entire analytical run for either fraction 1 or fraction 2 or both 
fractions. When this code is appended, analytical results are set to 
the missing value code (-9), 


No data, insufficient sample: this code is appended to indicate that 
there was insufficient sample extract to perform analysis for either 
fraction 1 or fraction 2 or both fractions. This code usually indicates 
a lab accident occurred and is equivalent. When this code is 
appended, analytical results are set to the missing value code (-9), 


Approximate result/interference suspected: this code is appended 
when chromatographic peaks are not well separated. Identification 
and quantification are based on the analyst’s experience. Care . 
should be taken when aS the result. 


Compounds thus flagged were not detected at the indicated 
detection level. 


A result greater than the detection limit (W).but less than ten times 
the W value. Care should be taken when interpreting this result. 
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IL DATA LISTING DESCRIPTION AND EXPLANATION 


Each data listing is identified by station name (i.e. Port Stanley Hi-Vol Air 
Sampler and a numeric stationid code (i.e. 1061). Individual sample records are 
listed consecutively in columns by sample collection date. Each sample record 
includes: 


- a heading consisting of several field Snip les collection information 
data fields and 


- a number of analytical results. Each analytical result is comprised 
of a sample remark (SR_RM) and a sample result (SR_RS) data field. 


Sample remark codes and data qualifiers are shown left-justified in the data 
listing directly opposite the analytical results. Field sample collection information 
are shown above the analytical results. 


The following definitions apply: 


1) End date is the date on which active sample collection ended. This 
is usually the date on which the sample was also removed from the 
sampler. . 

2) Start date is the date on which sample collection began. : 

3) Elapsed time applies only to the Hi-Vol Samples and is recorded to 
the nearest hour. 

4) Sample volume is determined by volumetric measurement or weight 
for precipitation samples and by application of correction factors to 
manometer readings. Volume units are in litres (L) for precipitation 
samples and in cubic metres (m°) for air samples. 

5) Gauge depth is the depth of precipitation collected during the 
sampling period in millimetres (mm) (Shackleton, 1990). Gauge 
depth is adjusted for temperature during the winter as per APIOS 
standard procedures (Bardswick, 1987) and applies only to 
precipitation data. 

Field comments, office comments and sample matrix were discussed above. 
Sample numbers are allocated to each sample and help in interpreting the listing. 


Test codes were used in place of names for the target compounds. The test codes 
and their corresponding parameter names are listed in table 3. PCBs are listed 
by congener group. The isomers used to calculate the total for each congener 
group are also shown in table 3. PCBTOT is a calculated value obtained by 
summing all congener group totals that are >W. 
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Table 3: Test Codes and Corresponding Parameter Names 


: 


48,10 | DICHLOROBIPHENYL 
18,29,31,28,33,21 TRICHLOROBIPHENYL 


50,53,52,75,49,47,43,44,42,61,40,70, TETRACHLOROBIPHENYL 
76,66,56,60,77 


103,101,84,97,85,118,82,106,114 PENTACHLOROBIPHENYL 


151,136,144,134,131,155,141,137,138, | HEXACHLOROBIPHENYL 
158,129,167,128,156,157 


PCBHPT 182,187,183,185,180,177,193,173,191, | HEPTACHLOROBIPHENYL 
190,170 ~ 


197,198,201,196,195,194,205,199,203 | OCTACHLOROBIPHENYL 
207,206 | NONACHLOROBIPHENYL 

PCB CONGENER GROUP SUM 

| HEXACHLOROBENZENE 
HEPTACHLOR 

ALDRIN 

MIREX 

PIBHCA ALPHA HEXACHLOROCYCLOHEXANE 


PCBOCT 
PCBNON 
PCBTOT 


P1ALDR 


BEE 
3161410 


P1BHCB BETA HEXACHLOROCYCLOHEXANE 


GAMMA 
HEXACHLOROCYCLOHEXANE 


P1BHCG 


PICHLA ALPHA CHLORDANE 
P1CHLG GAMMA CHLORDANE 
PIOCHL OXYCHLORDANE 
P1OPDDT o,p’-DDT 

P1PPDD | p.p-DDD 
p,p-DDT 
P1PPDDE p,p’-DDE 


P1PPDT 
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